Abstract: Nowadays, the implants are used medically in various parts of human body, for example dental implants, cartilage replacements, joints, ties, tendons etc. Before the actual implantation, it is necessary to verify the safety and suitability of the implant use in that certain body part. That is done on the basis of the biocompatibility of the material used to produce the "artificial" replacement. The biocompatibility is basically the tolerance of different substances in biological environment. It is evaluated according to interactions between the given material and the organism (tissue), or between the environment, it is placed into. If the implant is incompatible with the organism, the organism will not adopt the implant, thus the implantation itself is not suitable. There are special materials called biomaterialsthese are able to work in conjunction with living organism and having minimum of adverse effects. The initial evaluations are ongoing on the cell-and protein levels.
Introduction
The fibre engineering is a way of cultivating natural fibres in the laboratory to be later used for medical purposes in regenerative medicine. By this way, it is possible to repair or completely replace the damaged fibres in the body. For this purpose, the cells are taken from the patient, then artificially cultivated and implanted again. The advantage of it is that the body will not identify the cultivated fibre as a foreign object, therefore will not refuse it, as it often does by organ transplants. The case, when the donor and recipient is the same person, is called autologous transplantation.
For the purposes of fibre engineering, usually mainly differentiated cells, e.g. from cartilage fibre, were used until recent times. By this way, the blood vessel replacements and heart valves were cultivated. However, to achieve this goal, a, so called, structural carrier is necessary to provide and indicate the shape and is colonized by cells. These autologous blood vessel vaccinations cannot be used as a working artery system, if they cannot be replaced by their own body blood vessels. When talking about children, the main advantage of the fibre engineering is the "production" of prostheses which will grow together with the body, therefore there is no need to replace them for alternative plastic prostheses. The cultivation of skin fibres has established itself in regenerative medicine as well, and it is recently used for inflammations treatment.
Even though in the field of fibre engineering some promising results were already achieved, very intensive research still takes place in this field. These processes should always be improved and in the future used for treatment of diseases and injuries, with the lowest risk possible. Adult mesenchymal stem cells, as well as induced pluripotent stem cells are very interesting subject of fibre engineering, because they can be differentiated into various kinds of tissues. The scientists expect that in the future even the cultivation of functional organs in vitro will be performed by stem cell therapy, so that the transplants of donor organs can be eliminated in the highest merit possible. The fibre engineering has a big meaning even for a basic research, because artificially created fibres help the scientists to test the effects of pollutants or new drugs.
Alogenous transplantation, by which the donor and the recipients are two different people, is performed mainly by various types of leukaemia and lymphoma. When a suitable donor is found, the cells are gained by traditional collection from the bone marrow, or what is more preferred today, by collection from peripheral stem cells, in which these cells are filtrated from donor's blood. Use of stem cells taken from umbilical cord blood is also possible [1] [2] [3] [4] .
Factors influencing the choice of the correct implant
There are many factors influencing the biocompatibility of implants, for example size, shape, material composition, surface absorption, roughness and load. To evaluate the material biocompatibility, any harmful reactions that can rise on the interface of blood or fibre with material have to be minimal, whereas the resistance to biodegradation has to be high. Therefore, the biomaterial should behave as a natural material when interacting with blood and fibre. Recently, there is no material known that would completely suit these criteria. Therefore, whenever a foreign material is placed into a biological environment, it is possible that the reactions harmful for host environment or for the material may rise. The biocompatibility can be described as multifactor. That means that different properties of material influence the host environment. The fibre reaction starts by inflammation at the implantation place. The nearer capillaries grow in diametric way (they extend) and cause the growth of cell permeability. This allows the liquid to flow into surrounding tissues and cause swellings. It was found that the change in blood flow on the implant side can be immediately connected to the size of the inflammation reaction. At the inflamed spot, the neutrophils appear first -these are a type of leukocytes responsible for phagocytosis. Accumulation of these and also other leukocytes activates the macrophages, which excrete the mediators of inflammation and fibre destruction. This leads to formation of big foreign body cells and fibroblasts, while both of them are the key factors of the inflammation process [5] .
Cell models for in vitro study of mezenchymal cells
Recently, there are several companies supplying cells lines of different types. To evaluate the biocompatibility of implants, the mezenchymal cell lines are the most suitable candidates. These lines can be used in the field of fibre engineering and regenerative medicine for the studies of stem cells differentiations in adults and for creation of induced pluripotent stem cells. Commercial companies offer mezenchymal stem cells lines cultivated from various sources, e. g. from adipose tissue, bone marrow and from umbilical cord tissue. These lines are able to differentiate adipogenic, osteogenic and chondrogenic lines.
Markers for study of biokompatibility of materials for implantology
At present, the research of material biocompatibility is based mainly on evaluating of proteins produced by osteoblasts and fibroblasts into intercellular mass [6] [7] [8] .
A) Proteins involved in inflammation process:
Cytokine is a name for a group of smaller signal proteins taking significant place in immunity response (they provide the communication among white blood cells). Cytokines are produced by the immunity system cells (macrophages, T-lymphocytes) and are able to incite fast division and differentiation of certain types of cells that are fighting against pathogens, or other functions of immune defence. In a certain sense, cytokines do not have to be produced by white blood cells only, and meaning of the word is widened to all small signal proteins; the term interleukin is in that case used for signal molecules excreted by white blood cells.
Apart from this, also membrane forms of various cytokines can be found. These are, unlike secreted cytokine forms embedded in the cytoplasmic membrane, using hydrophobic sequences consisting of approximately 20 amino acids. As membrane cytokines we can consider also several signalling surface proteins (CD80, CD86, CD40L, FasL). Unlike the others, membrane cytokines have a significant local effect, are not diluted by diffusion and carried away [9] .
Other groups of cytokines: lymphokines -produced by lymphocytes, activated by macrophags, interferons -defence against virus infections and regulation of immunity response, colonies stimulating factors (CSF) -stimulate the growth and differentiation of certain white blood cells, polypeptide growth factors -various factors, e. g. FGF, EGF or VEGF. FGF (fibroblast growth factor) -participates in angiogenesis, wound healing and embry-onic evolution. FGF are the key factors of proliferation processes and differentiation of a wide scale of cells and tissues. EGF (epidermal growth factor) -a protein containing 53 amino acids, belongs among mitogens (stimulants of cell division or mito-sis). Controls a great amount of various cell processes, stimulates cell division (proliferation) of many eukaryotic cells. EGF binds to its specific receptors at the cell surface, so called EGF receptors (EGFR). VEGF (vascular endothelial growth factor) -signal protein produced by cells stimulating the blood vessels creation. These are im-portant proteins participating in vasculogene-sis (process of new blood vessels creation) and by angiogenesis (growth of blood vessels from already existent blood vessels).
transforming growth factors -regulating functions in embryonic evolution, in immunity system, chemokines -they evoke migration (movement, chemotaxis) of certain cells, stress proteins -response to negative conditions in cells' surroundings.
Tumour necrosis factor (TNF) is a group of cytokines (so, certain signal substances of immunity system). TNF is created mainly in white blood cells referred to as macrophags, most often as a reaction to bacterial or other infection, tumour growth etc. The creation of TNF is supported by the effects of interleukins. TNF is also able to cause the cell death of the tumour cells.
There are two basic types of TNF: aTNF-α (produced mostly by macrophags) aTNF-β (so called lymphotoxine, produced by various T-lymphocytes) [9] .
Interleukins are groups of cytokines taking part in immunity processes regulation. From the biochemical point of view, we are talking about several groups of proteins (e. g. interleukins of family IL-10 or IL-1) in Tab. 1.. Interleukins were named after it was found out that they are substances produced by leukocytes (white blood cells), regulating their mutual interactions. By other researches it was found out that interleukins are not produced by white blood cells only, but rather by various other kinds of cells (e. g. various epithelial cells). Various interleukins affect many cell types and their effects are mutually complementing and overlapping.
Some of the interleukins we can call according to the reactions they are causing, as inflammatory (e.g. IL-1, 2), or anti-inflammatory (buffering, e. g. IL-10) [5, 6, 8, 9] . 
Tab. 1: Interleukins involved in inflammation.

Name
B) Markers involved in healing process:
Collagen -Col -protein of intercellular mass, which is very important at the process of forming new connective fibres. Gingival fibroblasts and osteoblasts produce collagen I and III [6, 8, 10] . Collagen I is one of the primary markers for osteoblasts. Its formation is increased by in-volvement of osteoprogenitors and at the same time it is stored in the intercellular mass by osteoblastic differentiation. It is a wellknown fact that collagen helps with fast bone regeneration and is also one of the main substances of gingival connecting tissue, while collagen III is important for fibre elastici-ty. Alkaline phosphatase -ALP -glycoprotein, that belongs into the family of proteins anchored in the plasmatic membrane via the connection with glycosylphosphatidylinositol. It is rich in matrix vesicles that play an important role in the intercellular mass processes and by bone calcification. Therefore, it is commonly used as a biochemical marker of osteoblasts to evaluate the osteoblastic differentiation. The levels of ALP are increased in osteoblasts mainly before the bone mineralization, although the role of alkaline phosphatise during the mineralization is not well known yet. On the other side, high levels of this protein present in a wound signal the inflammation [6, 8, 11] . Tenaskin -TN -glycoprotein of intercellular mass, expression of which is regulated by growth factors, including transforming growth factor beta TGF-β, and by mechanical stress [6, 8, 12] . It is expressed during the wound healing process, nerves regeneration, tissues involution and by pathological states including vascular diseases and the formation of tumours [13] . In dental fibres it is involved into the odontoblast differentiation forming the inner surface of a tooth [6, 8, 14] . Fibronectine -FN -heterodimeric adhesive glycoprotein that consists of two subunits [15] . It is expressed by epithelial, endothelial and mesenchymal cells. The soluble form of fibronectine circulates in blood and other body liquids. The insoluble forms are accumulated at the cell surface and are kept in the intercellular mass [16] . Fibronectine is involved in adhesion, migration, growth and differentiation of cells. It also plays a significant role in keeping the fibre healthy, because it conveys the interactions between the cell and the intercellular mass [6, 8, 14] . Osteonectine and osteopontine -adhesive glycoproteins that are localized in mineralized intercellular mass of a bone [6, 8, 17] . These proteins are primarily synthesized by osteoblasts, endothelial cells and megakaryocytes. They are responsible for bone mineralization regulation, because they help to store the calcium phosphate, and they inhibit the growth of hydroxyapatite crystals [6, 8, 18] . Laminine-5 (LM-5) -plays an important role at formation of hemidesmozomes that are present in contact fields of some epithelia with their basal membrane. Hemidesmozomes convey the grip of epithelia cells to variety of natural substances including dental enamel or to implantation materials, such as titan and ceramics. Epithelial cells adhere simpler to LM-5 than to other elements of intercellular mass, such as laminine-1, laminine-2 and fibronectine. Tight cell connection by hemidesmozones to LM-5 leads to successful long-term stability of dental implant [6, 8, 19] . Bone sialoproteine (BSP) -forms approximately 15% of non-collagen bone proteins. It is expressed by several types of cells that are involved into the fibre mineralization. It is mostly produced by osteoblasts. BSP contains shape segmented areas able to join several substances of intercellular mass with various biological function including collagen, matrix metaloproteinases, but in the same merit also integrines. In vitro experiments with osteoblasts and bone marrow cells showed that bone sialoproteine does not stimulate only the newly formed organic mass calcification, but also helps the cellular proliferation and expression of osteoblastic phenotypes. It turns out that it could be involved in the differentiation of osteoblasts and in the first phase of mineralization [6, 8, 20, 21] . Adhesive proteins -in the cellular regulation, differentiation and cell survival, cell adhesion to intercellular mass has a very significant meaning. Stabilization of the implanted material requires strong cell adhesion to its surface. That is dependent mostly on the signal conveyed by focal adhesion. Focal adhesion is a complex formed by cytoskeletal proteins, such as vinculine, taline, actinine, F-actine and paxilline. Actine fibres are joined together by these proteins with transmembrane integrine receptors and intercellular mass. By this joint, tight adhesion of cells to the dental material is guaranteed [5, 6, 8, 22, 23] .
Possibilities of evaluation of biokompatibility at protein level
Cultivation of cell lines will be performed according to instructions provided by supplier of cell line.
MTT test:
It is a colometric test performed to evaluate the cell metabolic activity, for the evaluation of cell vitality, to measure the cytotoxicity (loss/ destruction of vital cells), and also the cytostatic activity is measured. Yellow MTT (yellow tetrazolium) 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium -that is soluble in water, is reduced by mitochondrial enzymes to formazan derivate of purple colour that will stay inside the cells in its insoluble form. This insoluble formazan can solubilise by the use of isopropanol or other dissolvent. Subsequently, the solubilised material is measured by spectrophotometer, by which the absorbance as a function of concentration of transformed dye is gained. The presence of vital cells is detected as an active mitochondrial dehydrogenase of vital cells causing this conversion. Dead cells do not produce dehydrogenase therefore they will not cause the change. The amount of formazan production is directly proportional to the number of vital cells in the sample. Everything is performed according to supplier's instructions (Fig. 1) [24] . ELISA test (Enzyme-Linked ImmunoSorbent Assay), sometimes also known as EIA (Enzyme Immunoassay) is one of the most often used immunological methods to detect the antibodies. This method works on the basis of immunoenzymatic reaction and by use of this method it is also possible to detect the antigen. ELISA uses two main characteristics of immunoglobulines. First, it is the ability of proteins (immunoglobulines) to connect to plastic surfaces (e. g. Polystyrene) and secondly, its ability to bound enzymes to Fc fragments of immunoglobuline molecules (Fig. 2) [25, 26]. 
Conclusions
The assessment of biocompatibility of materials, from which the implants are to be produced, is the necessary step when talking about its development. At first, the biocompatibility on the cellular and molecular (protein and DNA) levels is evaluated, later it is on the animal level and only after these steps the assessment is performed on the level of humans.
